, related to Experimental Procedures. Schematic diagram of the method used to create a surface density gradient across coarse grained MD simulations of square periodic planar bilayers within a cubic periodic bounding box. (A) Starting bilayer. Solvent is represented by green chevrons. (B) 45% (for example) of the PL molecules were removed from the inner monolayer. (C) In addition, sufficient water molecules were removed randomly from the entire periodic box to maintain the inner monolayer at a constant lateral pressure of 1 atmosphere using the formula, Volume box ≈ Area bilayer 3/2 . For a reduction of 45%, the area of the bilayer is reduced by a factor of 0.55, and the volume of the cubic periodic box is reduced by a factor of (0.55) 1.5 = 0.41. Thus 59% of the solvent must be removed. (D) During simulation, the volume of the box shrinks to achieve 1 atmosphere pressure on the solvent. This creates an excess of PL and an increased lateral packing density in the outer monolayer. 
SUPPLEMENTAL EXPERIMENTAL PROCEDURES
Lateral Pressure Profile. To calculate the lateral pressure profile for a CG POPC bilayer that was simulated for 100 ns with δ = 1.10, a special version of Gromacs 4.0.2 that can calculate local pressure fields (Ollila et al., 2009 ) was downloaded and compiled from http://md.chem.rug.nl/cgmartini/index.php/tools2/other-tools (now also available from https://github.com/ohsOllila/pressure-tools) as was the accompanying pressure tools programs that can calculate the profile from the localpressure.dat file. Because the bilayer had undulations, the profile was calculated by rerunning the trajectory between 50 ns and 100 ns. The grid size was set to 1.0 Å by setting the "userreal1" parameter to 0.1 in the mdp file before the grompp program was run to create the tpr file. were used. Non-bonded van der Waals and electrostatics interactions were truncated using a cutoff distance of 12 Å. The PME treatment of long range electrostatic interactions was employed. Temperature and pressure for all simulated particles were stabilized at 310 K and 1 atm, respectively, using Berendsen's (Berendsen et al., 1984) temperature and pressure baths. Coordinate trajectories were updated every 10 ps for all coarse grained MD simulations. The majority of protein residues had an α-helical conformation and the remaining residues were in a β-turn conformation (the prolines punctuating the helixes of apoA-I and the residues of the GlyGly-Ala region of apoA-I (amino acid residues 185-187), the first and last two residues of apoA-I were in random coil conformation (Jones et al., 2010). The analysis was performed with the software VMD (Humphrey et al., 1996), and images of the simulated structures were generated with the same software.
ApoA-I Circular
Then, the energy minimized starting system was initially subjected to a 2 μs CG MD simulation at 310 K and 1 atm. During this preliminary simulation both apoA-I chains inserted into the membrane completely. This system was then simulated for an additional time of 2 μs. The resulting 4 μs structure was employed as the starting system for the sequential removal of lipids from the lower leaflet of the lipid membrane in order to promote the formation of an apoA-I containing discoidal particle. We wanted to remove the lipid surface area corresponding to one leaflet of a discoidal HDL particle with 160 POPC and 2 apoA-I molecules. Assuming a POPC surface area per lipid of 64 Å 2 , the total surface area to be deleted was 80 x 64 Å 2 = 5120 Å 2 . We estimated the surface area of the lower leaflet of the lipid membrane of the 4 μs structure with a Delauney triangulation of the phosphate beads of the lipids (63095 Å 2 ). The ratio between the total surface area to be deleted and the surface area of the lower leaflet of the lipid membrane was used as a factor to extract the molar ratios of lipids to be deleted randomly as reported in the scheme below:
We sequentially and randomly removed 101 lipids from the lower leaflet of the lipid membrane performing five 1.28 μs CG MD simulations after each deletion. After each sequential deletion, we decided to simulate each CG structure for a longer time reaching a total time of simulation of 7.68 μs. The CG structure reported in Figure S4F is the structure obtained after the third deletion and 6.4 μs of CG MD simulation at 310 K and 1 atm. The lipid molar ratio POPC:POPE:SM:CHOL of the CG structure of the lipid membrane-protein complex reported in Figure S4F is 986:360:73:788. 
